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I.

INTRODUCTION

The Live Oak (Quercus Virginiana) that is found
on the Prairie View Agricultural and Mechanical College campus, Pra irie View, Texas is justly esteemed
as a shade and ornamental tree in Southern cities.
This tree has the ease of transplanting, rapidity of
growth, long life, and spreading branches.

This tree

produces acorns anually which are heavily infested
with larvae usually before the acorns reach maturity.
1.

Review of the Literature
ang Related Insects.

5

Chittenden reported in 1908

Q!1

the Curculio

that the chestnut

crop suffered the greatest loss from the curculio.
These chief depredators are the grub-like worm and t he
larvae, with which everyone is too distressingly familiar.

These larvae develop within the nuts.

Those

which first attain maturity are ready to leave and enter the ground almost as soon as the nuts are gathered.
Others remain in the nuts some weeks later.
bore through the nuts and crawl out.

Larvae

The larva is long,

white and robust, fu l ly three times as long as wide
with the dorsal side rounded and convex.

The pupa shows

external organs of the body of the beetle of which the
beak is folded tightly to the body.
Chittenden, 1908
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gives the life history studies

of the Pecan Weevil (~ni~ caryae Hom.); the Ha~el

2

nut weevil (Balaninus obtusus Blanch).

The adults are

similar with a few variations in color, size, and color of larvae.
Chittenden's study in 1926

6

points out that the

coleopterous genus Balaninus formerly known as curculios comprises a well defined group of species.
These species are the nut and acorn curculios, some of

which are the true

11

nut weevils 11 •

They are termed as

being injurious to the fruit of the chestnut and chinquapin, the pecan, hickory and hazelnut.

The remain-

der of nut weevils, as is known, feed on various acorns.
The genus Curculio is the type of insect found in
the curculionidae, a family of the Rhynchop hora.

This

family is abounding in species which are seriously destructive to deciduous kind of fruits and various other
crops.
The order coleoptera (Cole-op t er-a) was proposed
by Lennaeus, 1758.
meaning sheath,
wings or elytra.

i

It has in its origin the Greek term
wings; referring to the thickened fore
In German the order coleoptera is

known as Kafer, French cole/opte~is all of which are of
the family curculionidae.

Leach, 1817, (cur-cul i-or-

1-dae), comes from the Latin curculio, a weevil, a snout
beetle.7

The genus curculio was proposed by Linnaeus in

3
his 10th edition of Systema nature, 1758.
10
Gill, 1917,
reports on the pecan weevil.

He

states that the pecan case bore passes four distinct
stages; namely, the egg, larva, the pupa and the adult.
Further he states that the seasonal history is as follows: larva period 22 - 29 days; pupa period 9 - 13
days.

Adults under observations actually emerged dur-

ing the period from June 11 to July 15.

Maximum emer-

gence occured during the week of June.
2
Brook's studies, 1922, give the life cycle and the
species name of the curculio that attacks hickory nuts,
hickory shoot and black-walnuts.

These are: Conotra-

chelus affini~, Conotrac~lus aratus, and Conotrachelus
retentus Saz.

All three curculios resemble each other.

There i s a variation of the time of the larvae period,
the pe riod of pupation, and the time of oviposition.
Brooks in 19293 made a study of the chestnut curculio.

This group of snout beetles are known as the

nut and acorn curculios or weevils.

They are repre-

sented in America and othAr parts of the world by numerous species of the genus curculio, all of which, so
far is known, feed as larvae in nuts and acorns.
Nearly

50 species have been described from North Ameri-

ca, several of which being synonyms.

Besides the two

species that attack chestnuts, there are others at-

4

tacking other nuts,

There are others attacking the

acorns of various species of oaks.

All species of

the genus curculio are restricted in their attacks rather definitely to food plants within a single Botanical genus .

Other species restrict themselves to a

single species or allied group of Quereus.
8
Barrett in 1930 described and made a study of
the important characters of the clover leaf weevils,
as to the larval and pupal stages.

This study has made

1 t possible to readily distinguish the immature forms .

2.

Purpose of Study

The major purpose of this study is to determine
and dis cuss observations on the stages of the life cycle of the weevil resulting from the larvae that are
found infesting acorns of the live oak, and to classify the adults.

This study is limited to the use of

only one species of acorns (Quercus Virginiana), a
species of acorns which is most often found in the
Southwestern part of the United States.

3.

Time and Place of Work

Preparation for this problem started in September,

1954, when observations were made of damage done by
the larvae infesting t he acorns on the Prairie View
Agric ultural and Mechanical College campus .

Collections

of acorns were made October, 19,4, materials and equipment secured, and plans were made as to how the experiment would be carried out.
All laboratory work was carr ied on in the Biology
Experimental Laboratory of the Old Agricultural Building.

II.

METHODS AND MATERIALS

TECHNI4UES OF COLLECTION
Collections of acorns were made between October 1,

1954 and October 31, 1954, at several places on the
Prairie View Agricultural and Mechanical College campus,
Prairie View, Texas.

Collections were taken only from

Live Oak trees (Quercus Viuiniana).

The acorns were

picked up after they had fallen to the ground .

Some

acorns, however, were taken from the trees before falling to the ground.

All of the acorns had tnttned a

dark color.
The acorn which had either an egg or larvae present could be determined by detecting a scar or a small
opening in the hull of the acorn, usually near the base
(woody-cup).

Sometimes the scars are not found near

the cup and may escape notice.

Generally, there is a

white gelatinous substance covering each opening.
2.

Techniques after Collections

Acorns were taken into the Biology Laboratory and
placed in a gallon container, containing soil and labeled as to date of collection.

The soil placed into

each container was taken from under the Live Oak trees
from which the collections of acorns were made.

Soil

also was taken near the vicinity of the collections.
All soil in the c ontainers was kept as nearly as pos-
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sible to the condition from which the acorns were collected.
At the time the acorns were collected, a few were
dissected.

The rest of the acorns were kept in t he

gallon containers to allow the larvae to escape.

Lar-

vae were placed in petri dishes and bottles c ontaining
soil for rearing.

Daily observations were made of e ach.

Larvae secured fr om dissected acorns and those allowed
to escape were placed in separate containers.
The petri dishes were covered with the top of a
petri dish.

Bott les were securedly covered with cheese

cloth by use of rubber bands.

Soil placed in petri

dishes and bottles was taken from the place of collection and near by vicinity.
tri dishes and bottles.

Sandy soil was placed in peSoil in all containers was

kept moist after observing its necessity.

3.

Techniques of f!epar ation of Larvae
for Observations

Eight to one dozen larvae were placed in each petri dish and bott le.

All containers were labeled as

to date of collections, date larvae ente red the soil
or the date larvae were put into the s oil.

Each con-

t ai ner was then numbered so that on checking a record
would be made of any noticeable changes from day to day
or over a period of weeks.

Notes were taken on all

observa tion upon checking each container.

8

Larva in dry soil did not thrive well so the soil
was dampened.

If the soil was too wet, the mortality

rate of the larvae was very high.

Just enough water

was used to keep t he soil from becoming dry and hard.
Larvae from each container, petri dis hes and bottles were preserved in an

85%

Carl's solution and labeled.

alcoholic solution or
Preserved materials were

placed in small ttvialstt or sample bottles and labeled
for further study.
4.

Techniques of General Observations

Larva and soil placed in petri dishes and bottles
were removed for observati ons.

Soil and larvae were

observed wider the dissecting microscope.

The soil

was placed back into petri dishes and bottles first.
Holes were then made along beside the edges of the Petri dish and bottles and larvae were placed in each
crevice.

This was done in order to observe the lar-

vae without removing t hem from the petri dishes or
bottles .

If t here were any noticeable changes of· the

larvae at t his time several of t hem were preserved.

5. Techniques of Preparation of Pupa for
Observation

When pupation began , several of t he pupa were preserved and others were r eserved for daily observations.
Pupa were preserved b y injecting Carl I s solution or
an

85%

alcoholic solution into the body and later
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placed in vials or sample bottles, containing solutions
of alcohol (85%) or Carl's solution.
labeled as to date the pupa was found.

The vials were
Pupae were pre-

served at different intervals for furthe r study.
Daily observations of pupae in the petri dishes
and bottles were made.

The petri dishes and bottles

were labeled as to the date pupation appeared.

The

spot of pupal chamber in the petri dishes and bottles
was circled with a red pehcil.

This was done in order

to make some observations without handling the pupa.
Pupae that were often handled, were easily injured and
in most instances died.

To avoid handling the pupae

too often, all observations were made within the pupal
chamber without removing them from t he petri dishes.
Later on all pupae t hat were placed 1n bottles
were transferred to petri dishes.

Each petri dish was

labled the same as the bottles and dated as of the date
of transfer.

This was done for better observation pur-

poses.
6.

Technique§ of Preparation .Q! Adult
for Observation

When adults emerged from the soil of the petri
dishes, they were put in sample bottles containing
soil.

Those that came from pupae that were observed

in petri dishes were lef t until they hardened and were
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able to move about, after which they were placed in
bottles for observations.

Fresh leaves were placed

in bottles for observations, from trees from which
the original collections were made .

Soil in each

sample bottle was moistened to keep it from becoming
too dry and hard .

7. Techniques

.Qf General Observations

Adults were noticed for changes as to color, and
for any molts or other changes t hat may take place
over a period of two weeks.

Adults were kept for ob-

servations as long as they remained alive under prevailing laboratory conditions.

8.

Preservation Conditions

Some adults were preserved by placing them in alcohol or Carl's solution.

After killing some adults

were pinned in small card board boxes, the bottom of
which was covered with naphthalene crystals.
Photographs were made of all stages comprising
the life cycle.

By the use of available keys and literature the
adults were classified.

III.

OBSERVATIONS

Observations were made on each stage of the developing insect.

All of the larvae were reared indoors,

under normal laboratory conditions.

All of the larvae

rested in the ground durin£ the winter.

At the com-

pletion of the experiment a relatively small number remained in the larval stage.

Approximately

95% of the

larvae completed their transformations into adults.
Acorns that were collected on the Prairie View
Agricultural and Mechanical College campus contained
one or more small holes in the hull.

The eggs wer e de-

posited into each hole and covered with a transparent
12
gelatinous substance,
which was found to be rather
hard.

Usually only one hole is found in an acorn; how-

ever, investigation revealed many acorns with from two
to six small holes.

The number of larvae that were

found in an acorn was determined by the mumber of holes
present.

The investigator's basic assumption was that

there was only one larvae to each hole.
The larvae removed from acorns are white when
first found.

In the very early stages of development

the larvae are very small and range from

0.5 to 1mm.

These larvae are hard to detect; however, by the use
of a dissecting microscope they may be found.

As
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the larvae develop, they continue to eat away into the
"meaty" part of the acorn.
The larvae grow rapidly within the acorn, and when
they obtain full growth, the meaty portion is almost or
completely destroyed.

The larvae make their exit by

cutting a small circular opening approximately 2. 5 mm.
in diameter, in the hull of the acorn.
The yellow, robust larva with a rounded brown head
and black mandibles is seen in Plate I - A and II - B,
pages 32 and 33.

The length of larva r anges from 6 to

11 mm., and the width ranges from 2 to 4

mm.

The body

is soft and wrinkled, slightly curved, and legless.
There are 12 body segments presen t.

These body seg-

ments have a few black hairs scattered s parsely over
the dorsal, ventral, and lateral sides of the body. The
movement of the larvae is extremely awkard; the larvae
crawl by means of _the flattened lower surfact, stretching out the head region and then drawing the rest of
the body after it by waves of c ontractions with locomotion being aided by transverse wrinkles.
There are eight spiracles on each side of the larvae.

These are found on the mesothorax and metathorax

region of the larvae.
Soon after t he larvae leave t he acorn they crawl ·
wanderingly over the soil.

Later the larvae burrow in-
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to the soil and from the tunnel that is made as a result it appears that they penetrated straight down into the soil.
Of the collections of acorns made between October
l, 1954 and October 31, 1954, most of the larvae during the earlier part of October had entered the s oil
by November 1, 1954.

Those that were collected in the

later part of October had entered into the soil approximately by November 24, 1954.
From November 1, 1954, until the first of February 1955, there were no definite changes n oted among
larvae, and in a few instances there were no changes
until about March 1,

1955.

This period during which

no changes occur is kn01m as the quiescent period and
in this study, that period was 4½ months long.

Through-

out this period observations were made and these observations indicated that: during the 4½ month period
of quiescence no activity was observed in the larvae;
however, once they were removed from the soil, and the
period of quiescence interrupted, all larvae showed
activity when exposed to light.

Upon contact with

light the larvae hurled themselves a distance equal to
the length of the body in quick jerk-like ~ovements.
The l arvae, when at rest in the larval chambers of the
soil, appear to be in a C shape.
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Activity of some larvae began to inc~ease around
the first week in February, 1955, at which time the
larvae turned slightly whitish in color.

Activity of

the larvae seemed to come from within the body with
the anterior portion of the body moving first and the
posterior portion moving last.

This type of activity

usually began two to three weeks before pupation.
For the period from October 1, 1954 to July l,

1955 some larvae were observed in which no change at
all has occured since entering the soil.

Pupation of

the larvae began after the the second week in June 1955
of the remaining larvae still under observation.
Soil too wet or too dry often resulted in the death
of larvae.

Several of the larvae were killed from an

apparent fungous infection.

There were no indications

of the larvae feeding while being reared.

In a test to see how far larvae descended into the
soil, it was found that the larvae descended to a depth
of eighteen inches.
The activity of the larvae increases before pupation.
Instead of the larvae resting in the familiar C shape it
appeared to lengthen out before pupation.

In casting

off the old larval skin, it appeared to part from the
thorax region first, with the larval skin parting transversely.

The small brown rounded head came off with
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the skin.

The active movement of the pupa helps to clear

its way out of the larval skin.

First to appear are the

appendages (2 pairs of wings), 3 pairs of legs and snout.
these structures are not fully developed, but development takes place during the pupal period.

When the pupa

had completely emerged the movement was very active.

The

pupal movements were in a slow whirling motion with the
rather small posterior portion moving in a whip like manner.

The old larval skin was very delicate; therefore

it dried up and deteriorated when it was left
pal chamber of the soil.

in the pu-

From five to ten days after pu-

pation the rolling movement of the .pupa in the pupal chamber was continuous.

The pupa did not migrate from the pu-

pal chamber of the soil.
The yellow body of pupa with whitish appendages is
seen in plate III-C and plate IV-D, pages 34 and

35.

There are two pairs of wing pads, three pairs of legs,
and a snout extending abruptly from the head to almost
half the length of the body.
the thorax but is free.

The snout is folded against

The three pairs _of legs and two

pairs of wings are folded close to the body of the pupa.
Plate III-C pupae left, page 3~, shows the pupa
just after pupation, no eye spots are visible; plate
III-C pupae right, page 34, a few days old showing eye
spots which are brown.

Front and middle legs were folded
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over the wing pads.

The hind legs were beneath the wing

pads, antennae were folded close to the sides of the
snout .

The length of pupae ranged from 6 to 11 mm ., wid-

th ranged from 3 to 4 mm .

Pupae handled too often were

very easily injured and often died.
Two days after pupation small pigment spots appeared on the head .

These pi gments spots were located at

the base of the snout on both sides of it (Plate III-C
pupae left).
the eye spots .

These were observed to be the beginning of
Two days later the eye spots were larger

and darker in color, and were divided into many facets.
Following a period of two days the eyes were rounded
and fu l ly developed (Plate III-C pupa right).
were fully within a period of 4 to 6 days.
the pupa was somewhat sluggish at this time.

The eyes

Activity of
All of the

appendages were whitish in color while the rest of the
body maintained a somewhat yellowish color .

A few days

to a week or more after the development of the eye spots
the pupa gradually changed color to a somewhat brownish
red.

The appendages were the first to change color;

then the body changed.

Two to four days after the col-

or change the pupal skin is cast off.

The period of

the pupal stage ranges from "eight" to "seventeen" days.
After the pupal skin was cast off, it was observed that there was a continuous movement of the adult .
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When the adult was completely out of the pupal skin, it
was very soft and weak.

Within a period of a few hours

to two days the adult commenced to hardened and remained its color pattern.

Usually the adult remained in

the pupal chambers a few days.

In the laboratory the

adult was removed as soon as the body became hardened,
sometimes before.

About a week after emerging from the

old pupal skin they were active.
A Description of the Resulting Adult
(Plate V-E, page 36, Plate VI-F, page 37,
Plate VII-G, page 38).
The adult organism was somewhat robust and dark
brown with the head and legs having a somewhat reddish
brown color, and with the vestiture being dull gray with
hairs of exceptional length on the tibia.
and antennae were bright red in color.

The rostrum

The resulting

adult measured from 6 to 7 mm. in length excluding the
rostrum.

The average width of the adult was 4 mm ., and

the ave rage length of the adults rostrum was 4 mm.
The average length of the antennae wa s 4 mm.

The

antennae were inserted at the basal t hird of the rostrum.
The scape (1st segment) is 1.8 mm. long , 2nd segment 0.2
mm. long, 3rd segment 0.1 mm. long and the 4th segment

0.75 mm . long, with the first joint being longer than
the 2nd and ]rd and the 2nd being longer than the third
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and fourth.

The antennae were composed of 11 segments,

first being the longest, and the distal three being
clubbed shaped.
The adult had three pairs of legs which were short
and were light reddish brown in color .

The metathoraxic

pair of legs were larger than the prothoraxic and mesothoraxic pairs.
The rostrum was distinctly shorter than the body,
very slender, and uniform in diameter .
proceeded abruptly from the head .
and curved at apical third .

The rostrum

It was nearly straight

Antennae were inserted at

the basal third of the rostrum, the scape being longer
than the first three funicular joints .

Large dark brown

eyes finely facetted are located on the head at the base
of the antennae on both sides of the upper part of the
head .
Elytra were spotted with dark brown spots .

Elytra

were hard and divided into two parts down the center.
They were attached at base and taper to a point at the
apex.

There are 9 depressed lines or furrows on each

extending from the -base to the apex of the elytra.

The

elytra covered most of the t e rgites except the 5th tergite .

There are five tergites present with the 5th

tergite being covered with long yellow-brown hairs .
There are five tarsal segments present on the tibi a .

The third and fourth tarsi are pad like beneath
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The fifth tarsi of each tarsus has a pair of claws.

All

tarsal segments are covered with long hairs and clubbed
shaped.

The tibiae are rounded and slender.

long on tibia and scale like on femur.

Hair is

The femur is

somewhat clavate with rather small teeth.

The actual

measurements of femur, tibia and tarsi are:

2.5 mm.
2
mm.
o. 9 mm.

Length of femur
Length of tibia
Length of tarsi

The thorax is well developed and the segments are
divided by sutures.

The three regions of the thorax

can be seen in Plate V-E, page 36.

The three regions

(segments) are the prothoraaic, mesothoracic, and metathoracic regions.

The prothoraaic and metathoracic re-

gions are practically the same length with the mesotathoracic being smaller than the other two.

The actual mea-

surement of the prothorax, mesothorax and metathorax are:
Length of prothorax
Length of mesothorax
Length of metathorax

2.5 mm.

1.5 mm .
2.5 mm .

The forewings become hardened and hairy forming the
elytra.

The hind wings are long transpar ent membranes

with a few veins.

The hind wings fold under the elytra.

The mouth part consist of small strong mandibles,
flat and pincer-like.

The head is not retracted .w ith-

in the prothorax .
The ratio of the sexes observed is practically
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equal in number with about 3/5 females to 2/5 males.
Adults reared in the laboratory if distrubed will
cease to move .

Usually the adult turns over on its dor-

sal sides temporarily draws its legs close to its body
and

plays dead .

When out of the fear of danger the

adult immediately begins to move about.

IV.

DISCUSSION

The results reported in this paper and previous
ones (Matheson, Robert 1948, Entomology For Introductory Courses1 2 indicates that the growth and development of insects follow the general pattern of reproduction.

Among the great majority of insects, the

young which are hatched from the egg appears in an entirely different form from that of their parents.
Each insect in its early stages bears no resemblance
to its parents, is said to undergo complete metamorphos is--- egg, larva, pupa and adult.

When the larva becomes full grown, feeding ceases
and there is a period of quiescence, a stage during
which the larva is called the pre-pupa period.

During

this period of rest, the old larval skin becomes loosened and the wings which have become practically developed internally are now slightly evaginated and lie under
the old larval skin.

When the larval skin is cast off,

disclosing the pupa, a new animal has been constructed
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in nearly all essentials.
The pupal stage is probably the most r emarkable
stage in complete metamorphosis.

The appearance of an

inactive or pupal stage between the larval and adult is
the most distinctive characteristics of insects with
complete metamorphosis.
food.

The pupa is unable to take in

The wings and legs of the pupa at this time are

undeveloped, but develop during the pupal period .
The reconstruction of the adult is provided for in
the larva.

In most cases, there are present in the lar-

val organs imagina buds of histoblasts.

These histo-

blasts exhibit the potentialities of embryonic tissue
and can develop with great rapidity during the pupal
peroid.

The wings which are new organs appear immedi-

atly during pupation.

During the pupal life the wings

grow and at the same time the wing veins are laid down.

Other organs t hat must be built must be formed from the
histoblasts already present.

This involves the break-

ing down of most of the larval tissue and their utilization by the histoblasts in forming the adult organs.
How this is brought about is not well understood.

Cer-

tain cells, the leucocytes, act as phagocytes to break
down the old tissue and furnish this materia l for the
histoblasts.

It is believed also, that enzymes or

some other agent liquify the old tissue.

Whatever the

agency, the result is the adult develops fully formed
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wi thin the pupal skin .

This transformation may be very

fast , requiri ng only a few days , or it may be greatl y
prolonged .
The adul t must escape from the pupal skin .

The pu-

pal cuticle is ruptured down the middle of the back of
the thorax .

Usually by the means of convulsive movements

of the legs and body the adult emerges .

~any insects

take short periods of rest , in the course of which the
wi ngs expand and the body hardens and assumes its color
pattern .

If the insect possesses chewing mouthparts it

easily eats its way out of its pupal cell .

This method

of escape is usually followed in the Coleoptera and Hymenoptera.
The more distinctive characteristics and advantages
of insects with complete metamorphosis may be summed up
as fol lows : (1) the larval stage provides complete feed i ng and growth period, (2) larvae do not bear resemblance
to adult , (3) the fooa · habi t s ar e usually distinctive
f r om the adults, (4) the pupal stage (5) remarkable internal and external changes take place in the pupal stage,

(6) wings develop internally during larval growth and are
12
evaginat ed just before the larval skin is shed .
These are the variations in the order coleoptera
from the results of this study in comparison with other
representatives:
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1.

Generally the larvae of most true coleoptera

have three pairs of true legs.

Larvae of the snout

beetle, wood-boring beetle, pea and bean weevils are
l
legless.
The larvae of this study was void of legs.
2.

There is no feeding or growth period of the

larvae afte r entering the soil during the larval stage.
The larvae eat greedily within the acorn; when mature, the larvae is fat and yellow and cuts out of the
acorn and enters the soil.
The tissue of the larvae is fat--- body serves as
a

reservoir of food material which is drawn upon for

energy needed in the process of growth and changes that
go on at the crisis of transformation in the life history.4

3.

During the quiescence stage of the larvae if

removed from petri dishes, and exposed to light, they
immediately began to move about.
Generally since insect have stages that are resistant to heat and cold, many are known to be killed in
nature from direct exposure to the sun at high temperatures.

12

It is assumed that the larvae are sensitive

to light and if exposed will seek to re-enter the soil.
4.

There is no cocoon present during the pupae

stage, or before pupation .

Generally when the larvae

reach maturity after having spen t the larval stage in
in the soil, it proceeds to undergo a change, forming
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a cell in the ground.
the pupa appears.

11

The larvae skin is cast off and
The larvae used in this experiment

did not spin cocoons but pupated in the soil.

5.

Most insect molt at least three or four times,

and in some cases thirty or more molts occur during normal development.

The average is five or six.

The pro-

cess of molting is sometimes called ecdysis.

The old
13
skins cast off by the insects are called exuviae.
The larvae used in this experiment were absent of

many molts during the larval stage.

There was only one

molt noticed during the larvae stage--- from larvae to
pupae.

The old larvae skin is shed and the pupa appears.

Generally those lar vae that feed and grow after entering the soil shed their larval cuticle several times
before pupation.

The shedding of the larval cut icle

several times before pupation, provides for the increase in size of the larvae resulting from feeding.
Generally among the higher insects, such as butterflies,
moths, beetles, and flies, the number of molts varies
12
from four to six.

6. Soil, too wet or too dry, was fatal to the
larvae reared in the laboratory.

Generally most insects

have developed stages which are resistant to dampness
and drouth.

Insects hibernate in various stages.

In

tropical countries with a prolonged hot dry season,
avestivating forms develop which in various ways find
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protection from excessive heat and dryness.

12

Generally

there is a certain degree of moisture for insect development; this is not the same for different species; or
moisture may hasten the development of one species and
may retard the development of another.
the same effect as moisture.

Dryness may have

Low temperatures have as a

rule a retarding, and high temperatures a stimulating
effect upon the development of insects.

14

7. Larvae penetrated the soil to a depth of eighteen inches.
Generally larvae are found only a few inches in the
soil.

It is assumed that the larvae penetrate the soil

to a depth which is suitable, being not too wet or dry.
Larvae are usually found below the frost line for protection from cold.

Since the experiment was carried out

under laboratory conditions prevailing, it is assumed
that this may be the cause of the larvae descending to
this depth, (18 inches).

8. Before pupation there was no evidence of evagination of the appendages under the old larval skin.
Generally in the larvae, there is no external evidence
of wings, for the wings develop internally from the imaginal buds of histoblasts.

1

Just before pupation r.Bdimentary wings lies direct-

ly underneath the cuticle of the larvae.

When the cuti-

cle skin is shed, the wings are finally exposed. 13
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1.

The pupae reared in the laboratory had a con-

tinuous movement throughout the pupal period, with a
slight decrease in movement usually from two to four
days before the adult emerged.

Generally the pupa is

defined as the resting or inactive period of all holometabolous insects, the inte rmediate stage between the
larva and the adult.

The insect is usually delicate

and helples s at this time.

In the Holometabola, the

change from larva to adult is so great that a distinct
rest pupal period is essential.
2.

9

The pupa is very soft and flabby, with the ap-

pendages held loosely at the sides of the body.

Gener-

ally in the orders, Coleoptera, Hymenopte ra, and other
orders the pupae are soft and flabby, wit~ the appendages held loosely at the sides of t he body.

In the Le-

pidoptera the pupa is heavily sclerotized and the appendages are held close and rigid against the body.
In some groups the appendages appear to be in grooves
13
and fused solidly with the body.

3. Pupation occurs in the soil.

The pupa of some

Coleoptera is frequently housed in a cocoon spun by the
larvae before pupation. (In case o~ the gr oups used in
this experiment there is no cocoon formed.) Often the
larvae forms a cell in the ground and pupation occurs
there.

If the pupa is not protected by a cocoon or
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definite covering, it is termed as naked. 9 Many Hymenopter a, Coleoptera, Lepidoptera, and Diptera have naked
pupae, which are often found in the ground, in solid
wood or beneath rubbish .

Many provisions are made to

protect the pupa during the period when the insect is
helpless and decidedly vulnerable .

Many insects pupate

in the ground , within curled leaves, or beneath bark.
If the natural protection is sufficient, _no further covering is necessary.

Other insects produce various pro-

tective coverings .

Silken cocoons are spun by the lar-

vae of the majority of the moths, of the orders Meuroptera, Trichoptera, a few Coleoptera, some Diptera, Siphoneptera , and Hymenoptera. 9
Adult
Emergence of the adult from the soil

l.

It is assumed the mature larvae burrows into the
ground and hibernates during the winter.

Early in the

spring the larvae begin to moye toward the surface of
the soil .

Usually after the larvae have moved a few

inches and constructed another cell, pupation takes
place .

Usually after pupation, a thin layer of soil

covers the tunnel that was previously made by thel larvae upon entering the soil . 9

When the adult is fully

formed, it moves toward the surface and pushes its
way out of the soil. 9
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This method of escape is usual ly followed by
the Coleoptera and the Hymenoptera. 12

V.

CONCLUSIONS

6
On the basis of Chittenden's study 1926, the resul-

ting adults from this experiment were classified as the
Curculio striatus wenzel.

(Plate V-E, page 36, plate

VI-F, page 37, and plate VII-G, page 38.
The adults fit the following classification following the key of Chittenden•s~
"Table of Grou12stt
B.

Rostrum female more than half to four
fifths as long as body of male, onehalf to two-thirds . Rostrum proceeding abruptly from head---7 monticola
group.
"Table of Monticola group"

Rostrum female one-half to fully as long as
body, preceeding more or less abruptly from
.the head (lateral view, plate V-E, page 36.
Elytra narrow, acuminate to apex; striae wide and
deep; intervals narrow, convex , strongly elevated. Vestiture pale gray, mostly sparse, composed of comparatively hair-like scales; Western Texas --- 38.

Striatus

N. sp.

38.

Curculio atriatus N. Sp.

Elongate subelliptical, moderately convex on dorsurn;
dark brown, head and legs reddish brown, rostrum and antennae bright rufous.

Vestiture somewhat sparse, com-

posed mainly of fine, long overlapping, dull gray hairs ,
especially long on prothorax and legs, becoming dense
squamiform on the elytra and venter.

Elytra mottled
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with fine brown spots.
Rostrum female f~~-ninths as long as body, proceeding abruptly from the head, thick subuniform in diameter
nearly straight in proximal two-thirds, gently recruved
in last third.
third.

Antennae inserted just behind proximal

Scape a little longer than first two funicular

joints, one considerable shorter than 2 and three together, 2 nearly one-fourth longer than 3. Prothorax about
as wide as long, moderately tubulate at apex; sides subtruncate.

Elyptra about one-fourth longer than wide;

humeri rounded, not prominent; sides moderately accurate,
somewhat strongly covergent to apex; straie wide and
deep, especially apically; intervals correspondingly
narrow, convex.

Scutellum very small with reentrant an-

gle obutse, acutely denticulate.

Tibiae slender and

sinuous.
Rostrum male distinctly less than one-half as long
as body, moderately nearly uniformly accurate.
nae inserted at middle.

Anten-

First ventral segment bro~dly

moderately concave, fifth with semidenuded area at apex .
Pygidium with long yellow hairs.
Length femalea

6.0 - 6.4 mm.; width 2.8 -2.9 mm.;

Length of rostrum female:

2.8 mm.

Length of male :

5.2 mm.; width 2 .2 mm .; length of rostrum male 2.3 mm .
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Chisos Mts ., Texas (H. A. Wenzel) .
Type, female Cat. No . 29,019, U.S.
National Museum
Resembles baculi and nanulus, differing especially
in the shorter and stouter rostrum 1n both sexes, the
much deeper and wider elytral striae and the longer and
6

finer scales and hairs composing the vestiture.

l.

Plate I - A-

Larvae Showing the Dorsal View
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Plate II-B

Larvae Showing Ventral~
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Plate III-C

Pupa.

Ventral View
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~~Plate IV-D

Pupa.

Dorsal

View
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Plate V - E.

Adult

Lateral View
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Plate VI - F.

Adult

Dorsal View

Plate VII - G. Adult

Ventral View
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